Abstract
Introduction
The neuropathology of Alzheimer's disease (AD) was discovered by Alois Alzheimer over a century ago and the amyloid hypothesis was proposed twenty years ago [1] [4] . Furthermore, it has been claimed that ADDLs activate the N-methyl D-aspartate (NMDA) receptors and induce oxidative stress in hippocampal neurons [5] . This effect can be blocked by memantine which indicates that calcium influx may be involved in the process. The structural interactions of ADDLs with neuronal membrane need to be clarified but several studies have led to the pore-forming hypothesis, i.e. oligomers can create an ion channel in membrane, the so-called Aß channel, which can mediate ion fluxes [6] .
Amyloid-ß peptides seem to target cholinergic neurons in particular, either directly or via muscarinic and nicotinic cholinergic receptors [7] [8] [9] . It has been known for some time that basal forebrain cholinergic neurons are particularly vulnerable to degeneration during the early-phase of AD. Giacobini [10] has reviewed in detail the deficiencies of cholinergic functions in AD and the possibilities for cholinergic therapies. A large body of literature shows that amyloid-ß peptides can impair cholinergic neurotransmission at many levels [7] [8] [9] [13, 14] . However, TLRs might have also neuroprotective effects, e.g. via recruitment of neuroprotective T lymphocytes [15] or they may enhance amyloid-ß uptake and clearance by microglia [16] . [21] . Oligomeric amyloid-ß peptides are also more potent in their ability to induce IL-1ß secretion than fibrillar peptides [22] . In transgenic Alzheimer mice, intense IL-1ß expression was observed in the reactive astrocytes surrounding amyloid-ß deposits [23] [28, 29] .
The speciality of IPAF inflammasome is the activation by bacterial flagellin [29] . [27, 28] . Caspase-4 is also included in human inflammatory caspases [28] although its presence in inflammasomes has not been verified. It is worth noting that endoplasmic stress can activate caspase-4 and induce apoptotic cell death, e.g. in neurons exposed to amyloid-ß [33] .
Inflammasome proteins and even the functional machinery of inflammasomes have been linked to cell death in several cell types [34] . However, the type of cell death associated with the inflammasome proteins is usually something else, such as pyroptosis or pyronecrosis, rather than apoptosis [34, 35] . Pyroptosis and pyronecrosis differ from each other, e.g. by activating factors and the dependence of caspase-1 [34] . On the other hand, they share similar morphological features, i.e. loss of plasma membrane integrity and lack of chromatin condensation, which also resemble necrosis [34, 35] . As an interesting example of the involvement of inflammasome proteins with cell death, K ϩ efflux has been shown to evoke inflammatory cell death via pyroptosis along with IL-1ß maturation and secretion [35] .
NALP1 inflammasomes in neurons
Kummer et al. [36] [27] [28] [29] . It is known that several microbial toxins, such as nigericin, gramacidin, maitotoxin and ␣-toxin activate inflammasomes [27, 28] (Fig. 1) . [52] recently demonstrated that the phagocytosis of fibrillar amyloid-ß activates NALP3 inflammasomes in mouse microglia. The activation of NALP3 was dependent on lysosomal damage and cathepsin B release [52] , as was observed earlier in the crystal-induced NALP3 activation (see above). NALP3 activation by fibrillar amyloid-ß also induced caspase-1 activation and IL-1ß secretion from microglia [52] . Subsequently, IL-1ß activated the secretion of several pro-inflammatory and chemotactic mediators (Fig. 1) [56] . Caspase-6 is highly expressed in human neurons and, importantly, caspase-1 can cleave and activate the pro-caspase-6 in human neurons [56] . Caspase-6 can be involved in several ways with AD, e.g. caspase-6 can cleave both amyloid precursor protein [57] and -protein [58] . Interestingly, Guo et al. [58] [64] . Lipids can affect the fibrillation but also revert inert amyloid-ß fibrils to neurotoxic protofibrils [65] . Furthermore, the accumulation of amyloid-ß oligomers in intraneuronal compartments seems to be a major risk factor for Alzheimer pathology [66] . Recently, Parvathy et al. [67] (Fig. 1) .
Amyloid-ß fibrils activate NALP3 inflammasomes in microglia

